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It besame evident rapidly after the discovery of 
the effect of the sun on tha magnetic field of the earth 
(in the middle of the lest century) that this action is 
basically -of a corpuscular nature* Numerous investiga- 
tions have consequently 136611 made in the meanwhile, in 
the attempt to find out those regions on the surface of 
the sun from which the oorpu.aeu.lar streams originate. 

As a result of systematic solar observations it 
has been determined that one of the sources of solar 
corpuscles is the brightest chafoaospherlo flares of class 
3 - and to a lesser extent flares of class 3* The goo- 
magnetic disturbances resulting from the flares have in 
the majority of eases a suMen comraenoeiaent* 

Judging on the whole, ohroiaospherio disturbances 
produce only a relatively asiall number of geomagnetic 
disturbances (in comparison with the total muabar of 
disturbances during an 11-year cycle), whereupon these 
disturbances occur primarily in years which are near to 
maximum solar activity» Besides the shromospheric flares, 



There Is apparently still another source of geomagnetic 
disturbance'with sudden commencement, namely radio- 
emission spots of certain types (-0. 
emxasi nowfö    the gj.eatest amount of geomagnetic dis- 
turbances if the entire solar activity cycle is con- 
silelel? are made up of corpuscular streams of a complete- 
ly different origin^see (2)). The disturbances under 
consideration which, as is often done, we will term 
Kisturbanees, are'diatinguished by *a^/^l com- 
mencement ordinarily, strongly KST^JJJInÄL? 
pence and seasonal variations wit* two eo.^i.noo^4.aX 
nwxim*. The corpuscular streams which create M-distur- 

bances are especially inPoJ^^/^ff^^AiS^b^6 

maxims of solar activity (2h During this period the 
duration of Individual MWListurbanoes can. reach large 
values, lasting up to 10-12 days; it is these which 
nrcduce for prolonged Intervals of time practicably 
SSSSiSSoGs (particularly in the Arctic ^ions) disrup- 
tion of shortwave radio communication. Nevertheless, 
tt-dlsturbanees are rather frequent even du*inft £he years 
of maximum solar activity; actually, seasonsIjf^tlons 
in geomagnetic activity are by and large sharply PJfnoun- 
ced in these years as wellP). Disturbances with sudden 
commencement do not In the majority of cases 
produce seasonal variations. 

Hence. M-dlaturDances are the basic form of geo- 
magnetic disturbance, in number and, especially, in the 
time which they take up during the course of an entire 
solar cycle.  Correspondingly, the corpuscular streams 
which produce these disturbances are (from the practical 
viewpoint) the basic form of streams disrupting short- 
wave radio communication, causing polar auroras , etc. 

The author of this article discovered at the 
Winninft of 1942 (M that passage through the solar disk*3 
ASK canter    of every calcium flocculus (or facula) 
?s

Siaccomoanied for some time A t by geomagnetic distur- 
bances. Together with this, the zentral mevläinn^ 
safte of the floeouli, although at a considerable distance 
from the center of the solar disk (greater than 3-5 ) 
did rot show the usual indicated effect. The conclusion 
has be-n drawn in regard to this* that the flocouli are 
the sou?ce of approximately radial corpuscular Jtreain». 

The deductions which have been formulated in\*i 
were confirmed by further investigations. A part of 
SeSa studies have been based on direct coprisons of 
flocouli with geomagnetic ^sturbanoes > V), wn.le 
another part has been based on the application of statis- 
tics (10, H). 



The disturbances which have been treated in the 
indicated research are principally M-ülsturbanees; henoe, 
flocculi appear as the source of the latter,, or more 
precisely,"the nearly radial corpuscular streams issuing 
from them. This, in particular, explains the 27-day 
recurrence of M-disturbances (5-8), the seasons! varia- 
tions in the ffeguenoe and intensity of geomagnetic 
disturbances (2*8}9 and other effects which testify to 
the presence of radial emission of the gas streams which 
produce the M~disturbanc©s (2), 

Further work on this particular problem should 
include an explanation of the mechanism of the emission 
of corpuscles from the flocculi. We will consider this 
in greater detail. 

It should be pointed out in the first place that 
in the prominences on the solar disk fin its more central- 
ized regions) the flocculus limits coincide approximately 
with the limits of the bright coronal area in line 

5303 k which occurs over it, and what is especially 
important, with the limits of the bipolar (or unipolar) 
magnetic area *.    The question thus arises as to which 
of the three forms of solar activity is the basis for the 
ejection of the corpuscles: flooeular emission, the 
corona above the flocculus or the local magnetic field 
of the active region. Observations indicate that the 
basis here is apparently the latter factor - the magnetic 
field. Actually, in many cases before the end of a long 
geomagnetic sequence the flocculus which creates this 
sequence disappears, although the sequence lasts for 
two to three rotations longer without being accompanied 
by any visible (optical) manifestations of solar activity 
at the corresponding longitude. On the other hand, the 
local magnetic field ordinarily behaves in the following 
manner (-1-2» 2.3). After the disappearance of all ^opti- 
calw forms of solar activity (floccuiar spots, bright 
coronal emission, etc.) from the active area, the mag« 
netic field of a bipolar nature whieh has hitherto existed 
in this area is replaced by a field of a unipolar charac- 
ter which is observed for several rotations more. The 
inference may be drawn from this that in actuality the 
emission of corpuscles from the active region determines 
its magnetic field and that the last members of a geo- 
magnetic sequence, observed without the occurrence of 

* All this comprises, as it were, the "basis" of the 
active area, within which there develop still other 
forms of solar activity - spots, flares, protuberances, 
etc. 



floceuli and in the bright corona at X5303 A, brought 
about by unipolar magnetic areas. This conclusion has 
been corroborated in particular by direct comparison of 
geomagnetic disturbances with flocculi and local magnetic 
areas on the sun (°). 

From the standpoint of the conclusions drawn, the 
ejection of corpuscles is determined solely by the occur- 
rence of a local magnetic field in the active area, 
and  regardless of the nature (bipolar or unipolar) or 
sign of the field.  This immediately suggests that the 
ejection of corpuscles here (evidently of individual gas 
condensations) mi^ht be connected with the dlamagnetlsm 
of the ionized gas (U, 15), although it is difficult to 
say at present in what form this diamagnetisra occurs in 
the given case. 

•Naturally, however, the diamagnetic mechanism is 
not the only possible solution to the problem under exam- 
ination. To arrive at any final conclusions it Is neces- 
sary to have made a thorough study of the properties of 
these corpuscular streams created by the M-disturbanees« 

It should first of all be borne in mind that for 
each cycle the average velocity v of the corpuscles 
which produce the indicated disturbances decreases with 
the phase of solar activity t ;__ at moments close to 
maximum activity, the velocity v can attain magnitudes 
of 500 km/see,  and even before the minimum activity 
v drops to values of 150-200 km/sec (5.J-J-). Together 
with this, as a comparison of the dependence of v" on t 
for different cycles shows (see especially figs, lb and 
3 b in (i:L)), we cannot obtain a single general curve 
which connects v and the activity phase. This is with- 
out any doubt a result of the fact that the value ▼ does 
not actually depend on the phase in the cycle (i.e. on 
time), but rather on the absolute level of solar activity. 
And in reality, if rather than using time as the axis of 
abscissas, some measure of solar activity were employed, 
as for Instance the relative number of sunspots R which 
is taken, naturally, according to its curve for eaoh 
individual cycle, the dependence of ? on H will be nearly 
Identical for all cycles *.  This attests to the fact, 
as one can well suppose, that the value v depends on the 
mean magnetic intensity H of the active areas, at the 
same time as this value H is statistically related to 
the absolute solar activity level. Both assumptions are 
wholly natural. In particular, the greater the field 
intensity of the area, the higher ejection velocities 
may be anticipated (for example with diamagnetic mechan- 
isms). 



Another paratster which characterises the corpus- 
cular streams Is the-full Telocity range öf ooypuse3.es 
itt the streasaAv.  According to (g) the value of hv is 
relatively Email, averaging-around 150-200 loa/ßeo, and. 
does not change to any marked, dagoes with the phase of 
solar eotivity (see fig. 3 d in {^1). The stability of 
Av in time may apparently be interpreted 'by the velocity 
speotsua, judging on the vbola, being determined by aon- 
homogeneities in the structure of the active araas, as 
well'aa by heterogeneities hairing identical natures, aa 
follows from observations, in all phases of .solar acti- 
vity* 

It is interesting to .note that the approximate 
constancy (in time) of the value AT and the simultaneous 
decrease of ¥ with, the phass {move  precisely, with the 
activity level) are explained completely naturally (1°) 
by the faot that the average duration of AT of a single 
M-disturbance increases with the phase of the eye!®* 
attaining the above mentioned'values in the order of 
10d „ 12

5.  This explanation of the growth A T   with the 
phase t (at approximately constant AT •) m.y also be 
considered aa an independent confirmation of the. aeoureey, 
found in.(M> of the connection between th© flocculi and 
geomagnetic activity. 

An important fact which follows from this is that 
the flow of oorpusclea from the flocculi is practically 
independent of the presence of sunspots in them. {?, Ü)* 
This oiroumstanee is apparently linked to the fact that 
(as can be deduced from an examination of magnetograms 
of the active areas which have been taken at th« Crimean 
Astrophysioal Observatory) the area occupied by a spot 
and the activity sphere of ita magnetic field is usually 
small in comparison with th© area and dimensions of th© 
entire active area (of the flocculus}« 

An explanation of th© radiality of corpuscular 
eieotion from the flooculi is of extreme importance» 
It is possible that the basis of this »ay be found in 
the approximate radiality and reotillnearity of the 
coronal forms (of rays) above the flocculi (1?)» If the 
indicated forms are characterized by magnetic fore® lines 
in tha corona» it is naturaly to expect that the gas con- 
densations exaiaineä abov® vrill move (under the action of 

* /""Carried over from page Ujf     The greatest divergences 
occur at the most minimal activity. This apparently 
indioatas that the value R is not a sufficiently accurate 
index of soler activity» 



diamas»netic or other forces) along these lines. 
Particular attention should also be turned to a 

study of tfee physical state of these condensations which 
comprise the corpuscular streams. At least a part of 
these condensations should have their own congealed 
magnetic field. This is vouched for, not only by a study 
of variations in the intensity of cosmic rays, but also 
by an analysis of gee agnetic disturbances (1&). fhe  very 
fact that the level of variation in the earth*s magnetic 
field during prolonged disturbance remains practically 
unchanged testifies to the fact that under these circum- 
stances the kinetic energy of the gradual movement of gas 
condensations in the corpuscular stress» is not the basic 
kind  of em?ß.y  in these condensations.  Actually, the 
velocity of the" corpuscles which participate in creating 
the commencement of a disturbance should be larger than 
the velocitv of the corpuscles which produce the end of 
a disturbance. Corresponding computations show that in 
many cases the kinetic energy of the corpuscles at the end 
of a disturbance should be an order less than the king'tic 
energy of the corpuscles at the cormencement of distur- 
bance. It is therefore natural to assume that in such 
cases the basic kind of energy is the energy of a congealed 
magnetic condensation field« 
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